Chronic gamma-irradiation results in increased cell killing and chromosomal aberration with specific breakpoints in fibroblast cell strains derived from non-Hodgkin's lymphoma patients.
Cultured skin fibroblast cells from 6 patients with non-Hodgkin's lymphoma (NHL) and 2 clinically normal subjects were compared for cell survival and chromosomal aberration after chronic gamma-irradiation. Fibroblasts from an ataxia telangiectasia (AT) homozygote and an AT heterozygote were used as positive controls. Following irradiation, fibroblasts from all 6 NHL patients showed an increase in both cell death and chromosomal aberration (breaks and rearrangements) compared to the normal subjects. The difference in the frequency of chromosomal aberration between the normals and the NHL patients remained virtually unchanged over a period of 24-72 h post irradiation incubation of the cells. Cell cycle analysis by flow cytometry carried out in 1 normal and 1 NHL fibroblast cell strain showed that more cells representing the NHL patient were in G2/M phase compared to the normal at various times of cytogenetic analysis. While the AT homozygote appeared to be the most radiosensitive, the AT heterozygote showed a slightly higher incidence of cell death and chromosomal aberration than the normals. The cellular and chromosomal radiosensitivity of fibroblast cell lines from the NHL patients differed slightly from that of the AT heterozygote but clearly occupied an intermediate position between the AT homozygote and the normal subjects. Cells from 3 of the NHL patients showed radiation-induced specific chromosomal breaks involving chromosomes 1, 2, 6, 8, 10 and 11 which correspond to known fragile sites. Such breakpoints associated with increased radiosensitivity may be indicative of predisposition to malignancy in the patients studied.